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the addition of the acid 5, and heat is simultaneously generated to raise the 
liquid temperature of the cleanser 1. Thus, a cleaning effect, safeness{in cleaning 
process of the wafer can be improved. 
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* NOTICES * 

JPO and NCI PI are not responsible £or any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the washing approach of the semiconductor wafer for 
carrying out washing processing of the semiconductor wafer in tiie production process of a 
semiconductor device. 
[0002] 

[Description of the Prior Art] In manufacture of a semiconductor device, in order to remove the 
contamination organic [ on the front face of a semiconductor wafer ], and inorganic received during a 
last process or handling, there is a process which carries out washing processing of the semiconductor 
wafer. Washing using the mixed penetrant remover of a sulfuric acid and hydrogen peroxide solution as 
this washing approach is known. Especially this mixed penetrant remover is effective in the 
decontamination of the organic substance. 

[0003] With the mixed processing liquid of a sulfuric acid and hydrogen peroxide solution, with a 
temperature rise and the passage of time, the amount of hydrogen peroxide carries out a decomposition 
reaction like the following-izing 1, and it is consumed. Although oxygen (02) is generated in the case of 
this decomposition reaction, this oxygen works as an activity washing factor (oxidizer). 
[0004] 
[Formula 1] 

H2O2 ->H20+ 02+2a5Kcal 

2 

[0005] Moreover, this decomposition reaction is exothermic reaction and the temperature of a mixed 
penetrant remover will rise with generating of decomposition. 

[0006] In the case of semiconductor wafer washing, the decomposition reaction of the above-izing 1 has 
had big effect on the metal on the front face of a wafer, or the removal effectiveness for organic. That is, 
the cleaning effect also improves, so that the decomposition reaction of the above-mentioned hydrogen 
peroxide is intense, in case it is immersed into the mixed penetrant remover of sulfuric-acid-hydrogen 
peroxide solution and a semiconductor wafer is washed. Especially in the case of the resist exfoliation 
processing on the front face of a wafer, it is [ this ] easy to be influenced. 

[0007] For this reason, in washing processing of the usual semiconductor wafer, by warming the mixed 
penetrant remover of sulfuric-acid-hydrogen peroxide solution at 60 degrees C - about 150 degrees C, 
the above-mentioned decomposition reaction is promoted and the cleaning effect is raised. 
[0008] 

[Problem(s) to be Solved by the Invention] However, there were the following troubles by the washing 
approach using the mixed penetrant remover of** et al. and conventional sulfuric-acid-hydrogen 
peroxide solution. 

[0009] ** Take the time amount as long as 30 minutes - 90 minutes to warm a mixed penetrant remover 
to predetermined temperature. 
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** warming of a mixed penetrant remover - decomposition consumption of the hydrogen peroxide of a 
washing active principle is carried out considerably in inside. 

** The catabolic rate of a hydrogen peroxide is slow, for example, wafer washing by immersion takes 
time amount considerably. 

** An unreacted hydrogen peroxide remains into liquid after mixed penetrant remover use. Therefore, in 
order to react after waste fluid and to prevent the risk of generation of heat and foaming, waste fluid 
processing cannot be performed until it is enough lost by the amount of unreacted hydrogen peroxide, 
but waste fluid processing takes long duration. 

[0010] The washing approach of the semiconductor wafer which this invention made the temperature up 
of a penetrant remover unnecessary, and could wash it efficiently in view of the above-mentioned point 
in a short time, and simplified waste fluid processing is offered. 
[0011] 

[Means for Solving the Problem] The washing approach of the semiconductor wafer conceming this 
invention adds decomposition accelerators, such as a nitric acid, to the mixed penetrant remover of a 
sulfuric acid and hydrogen peroxide solution, and carries out washing processing of the semiconductor 
wafer. 
[0012] 

[Function] In this invention, the decomposition reaction of a hydrogen peroxide is induced and 
promoted by adding a decomposition accelerator to the mixed penetrant remover of a sulfiiric acid and 
hydrogen peroxide solution. To coincidence, the solution temperature of a mixed penetrant remover 
rises with decomposition reaction heat, and the decomposition reaction of a hydrogen peroxide is 
promoted. The cleaning effect on the front face of a wafer improves according to two factors, induction 
of this decomposition reaction, and the solution temperature rise by decomposition reaction heat. 
[0013] Moreover, when a decomposition reaction is fiirther promoted by the increase of the catabolic 
rate of a hydrogen peroxide, and coincidence by the temperature up of the mixed penetrant remover by 
heat of reaction by addition of a decomposition accelerator, the oxygen (02) which is an activity 
washing factor occurs in high concentration for a short time, and a semiconductor wafer is washed for a 
short time. 

[0014] since it is not necessary to carry out the temperature up of the mixed penetrant remover, while a 
temperature up facility becomes unnecessary ~ warming like before ~ decomposition and consumption 
of the hydrogen peroxide in the time are avoided. 

[0015] Furthermore, since the decomposition reaction of a hydrogen peroxide is completed for a short 
time, the waste fluid processing after washing termination becomes easy. 

[0016] 

[Example] The fundamental principle of this invention raises the cleaning effect on the front face of a 
semiconductor wafer by two factors of the oxygen which is the oxidant which adds a decomposition 
accelerator to the mixed penetrant remover of a sulfiiric acid and hydrogen peroxide solution, is made to 
induce the decomposition reaction of a hydrogen peroxide by this, and is generated at this time, and the 
solution temperature rise by decomposition reaction heat. 

[0017] Since generating of oxygen and the temperature rise of a penetrant remover of the catabolic rate 
of a hydrogen peroxide become more possible in increase and a short time as the effectiveness of a 
decomposition accelerator is large, the washing time amount of a semiconductor wafer can be shortened. 

[0018] As this decomposition accelerator, although there are a nitric acid, heavy metal, etc., especially a 
nitric acid (about 70 wt(s)% more than) is desirable. By several drops of addition of a nitric acid, the 
decomposition reaction of a hydrogen peroxide is completed within several minutes. 
[0019] The decomposition facilitatory effect by nitric-acid addition is hardly influenced by the solution 
temperature of the mixed penetrant remover of nitric-acid-hydrogen peroxide solution, therefore, in 
order to prevent useless disassembly of a hydrogen peroxide, and consumption at the period (being the 
so-called - waiting) which, if possible, does not perform washing processing of a semiconductor wafer, 
it is desirable to maintain a mixed penetrant remover at a room temperature. Moreover, since a part for a 
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hydrogen peroxide is almost consumed by decomposition as a component of the penetrant remover after 
washing, it becomes only a part for a sulfiiric acid, therefore waste fluid processing is attained by 
dilution by water. 

[0020] Next, an example is explained with reference to a drawing. The washing approach of the 
semiconductor wafer concerning this invention can respond to both DIP type washing spin mold single- 
wafer-processing washing and spray mold batch type washing. 

[0021] Drawin g 1 is the example applied to DIP type washing. In this example, the processing tub 2 
which contained the mixed penetrant remover 1 of a sulfuric acid and hydrogen peroxide solution is 
prepared (refer to drawin g 1 A). The semiconductor wafer 3 which should be washed in the state of a 
room temperature is immersed into this processing tub 2. Here, it is immersed in the processing tub 2 the 
whole cassette 4 which contained the semiconductor wafer 3 of two or more sheets (refer to drawing 1 
B), 

[0022] Next, the nitric acid 5 as a decomposition accelerator is added in the mixed penetrant remover 1 
of the processing tub 2 (refer to drawing 1 C). The decomposition reaction of the hydrogen peroxide in 
the mixed penetrant remover 1 is promoted by addition of this nitric acid 5, it generates heat to 
coincidence, and the solution temperature of the mixed penetrant remover 1 rises (refer to drawin g 1 D). 
A decomposition reaction -> this generation of heat -> a cleaning effect goes up by the synergistic effect 
of decomposition reaction promotion, and a semiconductor wafer front face is washed. 
[0023] A semiconductor wafer 3 is taken out from the processing tub 2 with a cassette 4 after washing 
(refer to drawing 1 E), subsequently, it is immersed in the rinse processing tub 6 in which pure water 7 
was held, and rinse processing of the semiconductor wafer 3 is carried out (refer to drawing 1 F). And a 
part for a hydrogen peroxide is decomposed completely, after termination of washing processing dilutes 
with water the penetrant remover 1 taken by the sulfuric acid, and waste fluid processing is carried out. 
[0024] Drawin g 2 shows other examples of DIP type washing. In this example, the processing tub 1 1 
which held the nitric acid 5, the processing tub 2 which held the mixed penetrant remover 1 of sulfuric- 
acid-hydrogen peroxide solution, and the rinse processing tub 6 which held pure water 7 are prepared. 
[0025] And the semiconductor wafer 3 contained by the cassette 4 is first immersed into the nitric acid 5 
of the processing tub 11, and a wafer washing side is soaked in a nitric acid 5. Since viscosity and 
surface tension are small compared with a sulfuric acid, it can die even into a detailed part easily, and a 
nitric acid 5 can be crossed to it, and can wet a wafer front face uniformly. 

[0026] Next, a semiconductor wafer 3 is immersed fi-om the processing tub 1 1 into the sulfiiric-acid- 
hydrogen-peroxide-solution mixing penetrant remover 1 of drawing and the processing tub 2. Under the 
present circumstances, the decomposition reaction of a hydrogen peroxide arises rapidly on the wafer 
front face where it adhered to the nitric acid 5, and washing on the fi-ont face of a wafer is performed. A 
semiconductor wafer 3 is immersed in the rinse processing tub 6 of pure water after washing, and the 
rinse of the drug solution on the front face of a wafer is carried out. 

[0027] When immersed in the following sulfuric-acid-hydrogen-peroxide-solution mixing penetrant 
remover 1 by immersing a semiconductor wafer 3 into a nitric acid 5 first, and soaking a wafer front face 
in the example of drawin g 2 , a hydrogen peroxide carries out a decomposition reaction from a wafer 
front face. After a semiconductor wafer 1 is immersed in the sulfiiric-acid-hydrogen-peroxide-solution 
mixing penetrant remover 1 of drawing 1 to this, in the example which trickles a nitric acid 5, a 
decomposition reaction occurs from the oil level of a mixed penetrant remover, and advances on a wafer 
front face one by one. Therefore, the direction of the example of drawing 2 is excellent in a cleaning 
effect. 

[0028] Drawin gJ. is an example at the time of applying to spin mold single-wafer-processing washing. 
In this example, it washes by injecting each drug solution of a sulfuric acid (H2 S04), hydrogen 
peroxide solution (H2 02), and a nitric acid (HN03) into a wafer front face from spray nozzles 14, 15, 
and 16, carrying out high-speed rotation of the semiconductor wafer 3 set to the wafer carrier 13. 
[0029] In drawin g 3 , the spray nozzle 14 for sulfuric acids, the spray nozzle 15 for hydrogen peroxide 
solution, and the spray nozzle 16 for nitric acids were allotted separately, hydrogen peroxide solution 
was mixed with the sulfuric acid on the wafer 3, and the nitric acid is added further. In addition, you 
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may make it pour in a sulfuric acid and hydrogen peroxide solution on a wafer 3 from one spray nozzle. 
[0030] As impregnation sequence of a drug solution, a nitric acid is poured in previously, and a sulfuric 
acid and hydrogen peroxide solution are poured in after that, or the reverse either is possible. 
[0031] Drawing 4 shows other examples at the time of applying to spin mold single-wafer-processing 
washing, in this example, each drug solution of a sulfuric acid, hydrogen peroxide solution, and a nitric 
acid is mixed on a wafer side ~ coming out - there is nothing and what was beforehand mixed in the 
supply line which passes to a spray nozzle is poured in on a wafer side. 

[0032] Namely, the tank 17 which contained the sulfuric acid, the tank 18 which contained hydrogen 
peroxide solution, or the tank 19 which replaced with this etc. and contained sulfuric-acid-hydrogen- 
peroxide-solution mixed liquor as the chain Hne showed is formed. The mixed liquor of a sulfuric acid 
and hydrogen peroxide solution is supplied to a spray nozzle 21 through a supply line 20 from the tanks 
17 and 18, such as this, or 19. Furthermore, the nitric acid from a tank 22 is supplied through a supply 
line 20, the nitric-acid-sulfliric-acid-hydrogen-peroxide-solution mixed liquor mixed by the supply lines 
20, such as this, is poured in on the field of the semiconductor wafer 3 which carries out high-speed 
rotation, and washing processing is carried out. Here, impregnation into the supply line 20 of a nitric 
acid 22 makes **** good in the location near a spraying part (namely, nozzle 21) as much as possible. 
[0033] Drawing 5 is the example applied to spray mold batch type washing. The carrier 25 which holds 
two or more semiconductor wafers 3 in the washing room 24 washes by pouring into a semiconductor 
wafer 3 through the spray nozzle 28 which was allotted pivotable centering on the revolving shaft 26, 
and arranged each above-mentioned drug solution from the drug solution feed zone 27 along the core of 
a carrier 25. Then, pure-water rinse processing is performed. The impregnation approach of each drug 
solution is the same as that of the case of spin mold single-wafer-processing washing mentioned above. 
[0034] According to the above-mentioned example, a semiconductor wafer front face can be washed to a 
sulfiiric-acid-hydrogen-peroxide-solution mixing penetrant remover by [ which is a decomposition 
accelerator ] adding a nitric acid, for example in a short time (less than several minutes). 
[0035] That is, the decomposition reaction of a hydrogen peroxide promotes and it occurs rapidly, the 
hydrogen-peroxide decomposition product, i.e., the oxygen, which is a washing active principle, and the 
mixed hquor by heat of reaction can carry out a temperature rise, the oxygen of a washing active 
principle can be generated in these synergistic effects at high concentration for a short time, and a 
cleaning effect improves. Since the solution temperature of a penetrant remover rises rapidly by 
generation of heat by the decomposition reaction while a decomposition reaction arises at a room 
temperature in coincidence, it is H2 02 in the time of the conventional heating temperature up. 
Decomposition and consumption are avoided. 

[0036] Moreover, since it is not necessary to heat a mixed penetrant remover, a heating warm up period 
like before becomes unnecessary, and it becomes unnecessary temperature up furnishing it. 
[0037] By addition of a nitric acid, since a decomposition reaction is completed in about 2 minutes, the 
wafer immersion time amount needed 30 to 90 minutes or more conventionally can be shortened. H2 02 
since a decomposition reaction is completed for a short time ~ after washing termination - H2 02 
unreacted ~ a part ~ it does not exist, therefore waste fluid processing after washing termination can be 
performed easily. 
[0038] 

[Effect of the Invention] According to this invention, the decomposition reaction in the mixed penetrant 
remover of a sulfuric acid and hydrogen peroxide solution can be promoted, a semiconductor wafer front 
face can be washed in a short time, and waste fluid processing after washing termination can also be 
simplified. Moreover, since it is not necessary to carry out the temperature up of the mixed penetrant 
remover, a heating temperature up facility can be made unnecessary. Therefore, the cleaning effect in 
washing processing of a semiconductor wafer and safety can be improved, and reduction of an 
installation cost can be aimed at. 
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